Neither the P32-phosphate nor the S35-sulfate were metabolized by intact seeds until after radicle protrusion (15 to 18 hours after beginning of imbibition).
buffer. The components common to all media were KNO3 (1.00 g/l), MgSO, - 
7H2O
(0.25 g/l), and micronutrients in the form of inner complex salts of ethylenediaminetetra acetic acid (EDTA) as suggested by Thomas and Krauss (15) . The micronutrients included iron (5 ppm), manganese, calcium, copper, cobalt, and zinc (1 ppm each). The "high-phosphate" medium contained, in addition to the common components, 1 .64 X 10-3 M phosphorous. The "low-phosphate" medium included 1.61 phosphorous and Sigma 7-9 (2 g/l).
The "32P medium" contained, in addition to the common components, 1 X 10-5 phosphorous and 10 MC 32P per Mg of non-radioactive phosphorous. Sigma 7-9 (2 g/l) was also added. The composition of the "32P-EDTA medlium" was the same, except for the addition of 6 g/l of EDTA. The "phosphorousfree" medium included Sigma 7-9 (2 g/l). The pH of all media was adjusted to 7.0 with HCl. GROWTH: The experimental conditions and equipment have been previously described (2) . Briefly, 16-mm culture tubes, containing 5 ml of inoculated medium, were held at a 150 angle on a reciprocating shaker. A bank of fluorescent and incan-(lescent lights supplied an incident illumination between 700 and 1000 ft-c at the surface of the shaker. Temperature wvas maintained at 25°C. PHOSPHOGLUCOSE IsOMfERASE: Phosphoglucose isomerase was prepare(l from rabbit muscle according to the method of Slein (13) . The reaction mixture consisted of 0.1 ml of crude enzyme preparation which had been diluted 1 to 4000 wv-ith distilled water redistilled in an all pyrex still and 0.4 ml of buffer solution containing various concentrations of the disodium salt of glucose-6-phosphate. The buffer, 0.06 Sigma 7-9, was adjusted to a pH of 7.0. (6) . A standardl commercial clhromatograplhic chamber was use(l for this 1st separation. After about 24 hours (several hours after the front had moved off the end of the paper) the papers were removed and dried in a current of air at room temperature for 24 hours or more. An 8 1/4 inch widle strip, which included the 4 phosphate esters noted above, was cut across the width of each sheet. For development in the 2nd dimension, the sheets were oriented so that the phosphorous compounds, located 1 3/4 inches from 1 edge of the original sheets, were at the bottom of the 8 1/4 X 18 1/4 inch sheets which remained. The spots were further resolved by the use of a 2nd solventmethanol water (7: 3, v/v), containing 1 % sodium tetraborate. Movement of the solvent was ascending and in a perpendicular direction to that of the 1st solvent. The chambers for the ascending development were 2 cylindrical pyrex jars, 18 inches tall and 12 inches in diameter, fitted with glass covers which wvere held in place with weights and sealed to the jar with silicone grease. The chambers were fitted witll 4 glass rods fixed 3/4 inch from the top of the cylinder and 1 112 inches apart. The solvent was placed in the bottom of the chambers and the papers were hung from the glass rods so that they were immersed about 1/4 inch into the solvent. After about 12 hoursY wvhen the solvent front had nearly reached the top of the papers, they were removed, dried as before, and placed next to x-ray film in Kodak x-ray exposure holdlers. After several days of exposure, depending on the activity present, the films were removed and developed. The chromatograms were sprayed with Hanes and Isherwood's reagent (2), dIried for several minutes at 850 C, hydrated with steam, and exposed to H,S. With this procedlure the authentic spots of glucose-i-phosphate and galactose-i-phosphate became blue-green, those of glucose-6-phosphate and galactose-6-phosphate became blue, and the background remained nearly white. (From one-dimensional chromatograms made witlh each solvent, the Rf values of each of the known compounds had been established, enabling their identification on the twodimensional chromatograms.) ( tions the antibiotic is inactivated with time. In order to establish more precisely the required time for deactivation, growth measurements were made for a longer period of time in another series of cultures using freshly prepared media containing polymyxin B (table III) . Growth eventually began in the tubes containing 20 ppm polymyxin (14 days) and still later in those with 40 ppm (29 days). Even after growth was visually evident, the rate was always somewhat slower than that in medium with no polymyxin B. Probably growth commenced prior to complete destruction of the antibiotic. The growth rate returned to normal in a few days-a fact wlhich Experiments designe(d to evaluate the effectiveness of galactose against inhibition of growth by polymyxin B were undertaken. Using medium containing 0.5 % galactose and polymyxin B concentrations of 5, 10, 20, and 40 ppm, it was found that at first no growtlh was obtained in the presence of any amount of polymyxin, whether galactose was present or not. However, as the time for sufficient deactivation of each higlher concentration of the inhibitor elapsed, growth always began 2 or 3 days earlier in the respective meclium with galactose.
For an organism to be able to utilize galactose in the presence of an inhibitor which prevents its use of glucose, it was logical to postulate that 1 of several enzyme systems was being damaged. It enzyme to be susceptible. Experiments showed that polymyxin B indeed has an inhibitory effect on this enzyme. In order to determine the type of inhibition being effected the data were plotted on double-reciprocal axes, after the method of Lineweaver and Burk (7) (fig 2) . These data indicate clearly that inhibition is of the competitive type.
In view of the identification of a probable site of inhibition in the glycolytic pathway, it became imperative to examine the compounds formed during the metabolism of the algae. In order to study differences in the utilization of carbohydrate substrates in the presence and absence of polymyxin B, cells were exposed to radioactive phosphorous. Phosphorylated intermediates within the cells were thus made radioactive, and any change in 32p distribution could be followed by tracer techniques.
Experiments were performed with C. pyrenoidosa to determine the conditions under which 32p uptake would occur. For very short term exposures, cell separation from the media by means of a millipore filter seemed most promising. However, it was found that when 32p medium was passed through the filter, about 20 % of the total activity was retained by the filter. Perhaps a precipitate of 32PO4 and magnesium was being formed which was too small to be visible but too large to pass through the filter. If the 32p wvere placed in distilled water, about 10 % of the activity still remained in the filter. Furthermore, placing cells in distilled water for even a few minutes had detrimental effects on the cells, as evidlenced by their release of significant amounts of 32p soon after it had been absorbed. Consequently, a chelating agent, EDTA, was incorporated into the medium. It was found that 6 g of Na., * EDTA per liter was sufficient to prevent nmore than 1.5 % 32p retention oIn the filter.
A comparison of the uptake of 32p by mature light cells and young dark cells is shown in figure 3 . It was later observed, by chromatography of cell extracts, that large amounts of metaphosphate are formed in cells grown in medium containing the usual amount of phosphate, referred to in this paper as highphosphate medium. This polymer not only uselessly accounts for a major portion of the activitv, but it also tends to make chromatographic separation of compounds containing 32p more difficult. It was reasoned that storage of this "excess" phosphate might be eliminated by the use of a medium with a very low phosphate content. Experiments with all 3 species of algae indicated that growfth was normal and sufficient when the medium contained 1.61 X Mt phosphorous. This is in agreement with the work of Kamen and Gest (5) . Figure 4 shows that the uptake of 32p by cells wvhich had been grown in low-phosphate medium was more rapi(d andc more Figure 3 shows absorption by cells which had been grown in media containing 1.64 X 10-3 M phosphorous; Figure 4 shows absorption by cells which had been grown in niedia containing 1.61 X 10--4 M phosphorous. "Light" cells were from a lighted culture; "dark" cells were from a culture darkened for 24 hours prior to exposure to 32p. The medium in which the algae were exposed contained 10 MC 32p per /g of 31p, the latter being at a concentration of 1 x 10-5 M. 
